
Office of Grants and Research Contracts 
Office of %ace Sciences 
NASA Headquarters 
"ashington, D.C. 205b6 

Sub j ect  : Progress Report f o r  Research Grant N u 8 8  

September 30, 1965. 
I _  

- I-- ---- ._ ____  

Title of Project:. "Study of the Djaanics of Cerebra  Circulation by Continuous \ Rheoencephalozr :?Pic ZonitofingIL 
7 

Report Peziod: June 16, 196b t o  G.xe jGJ ;96s. 

(THRU) 
Personnel: a ~ 6 5  8 9 6 4 8  

s 

t P % (CODE) 
Principal Investigator: 

Stanley A. Radvan-Ziemnowicz, X.D., 2 
Director, Neurological Research L~boratorg, 
Department of Neurology, - 
Georgetown University School of Uc&cine, 
'r'ashington, DOC, 20007 

(PAGES) 

Asst. Prof, Neurology, 2 (NASA u ( P 7 7 6 b  OR OR TUX OR AD NUMBER) (CATEGORY) 

a t  present: Executive Tiesecrc'n Director, 
Brain ,3esezrch ?'olmdation, 
Ikthesda, :.:do 23Oi4 
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id.3. Kucharski, Z.D., - Resewch Associa*& 
P.H. Bae, MOD., - part-time Pharnzcologist 
E, Cattaro - Consulting Physicist 
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-kl.J, Thaler, Ph.D., - Consulting Pkysicist 
R.Z. Zakowsld. L i d ,  V.X.D., - Yedical Assistant 
T.E. Nalecz - Resecrch Secrczary 

- Fote: 
from any statemants made by Dr. J a r i  Ii. Seipel on the subject of Project X s G  388. 
A report 03 Dr. Seipel 's  ac t iv i t i e s  vas submitted t o  NASA on August 12, 1964. 

B e  Principal Investigctor xishes t o  disassociate himself ent i re ly  

9r. Jenkner from Graa, Austria, visi ted our laboratory i n  Georgztom 
f o r  6 weeks i n  the  f a l l  of 1964 (~ept.16, 1964 - Octo 30, 1964). Ijr, Jenkaar is 
the author of t h e  first English monogra?h on Xheoencephabgraplqy and the originator 
of the term. . 



L i s t  of publications and papers i n  1964-1965: 

Public a t  ions: 

Ziemnowicz, S.A.R., "The present status of standard and regional rheoencephac 
lograpLv R.E. G. ) in: Fourth Princeton Conference on Cerebrovascular Diseases 
74-80,83,85,1I.l,127; Gmne & Strztton, New York, 1965, 

Zimnowicz, S.A.R., "Rheopaphic regional method f o r  evaluation of cerebral  and 
ocular c i rculat ion i n  cardiac and cerebrovascular diseasell J, Amer. Geriatrics 
SOC. 15; 35-43> Jan. 1965. 

Ziem-owicz, S.A.R., Y?heoencep%s;s;rs~Fq (R.3. G.) : a diagnostic method for 
the  study of cerebral  circulatim dynaics,  I. ?riru=iples and a?plication." 
Chapter in:  Uethods i n  P s y c h q h y s i o l o ~ ,  Ai. Clinton C. Brom. P i 5 l l i a n s  & 
Xilbns, Baltimore, Ed. ( i n  press). 

PaDers : 

Ziemnowicz, S.A.R., llRegional rhaoencqhzlogrzphy (R.R.E.G.) applied i n  aero- 
medical select ion and as an early warrdng devicell-fresented a t  the U t h  Inter- 
national Congress of Aviation and. Space Dtedicine, Sept. 1964 i n  Duklin,  Ireland. 

Ziennovdcz, S.A.R. with Yc Xlliaui J. Jr., and Kucharski, \7.E., "Remarks on 
e l e c t r i c a l  f i e l d  dis t r ibut ioa i n  standard heaispherical 2.Z.G. and i n  regional 
rheoencephalograplqr (R.R.E. G.) 

and 

llConductivity versas frsquency i n  hmen a a i  r'eline cerebros?i.nal fluid11 - 
Biology, Cleveland, O., Kov. 1964. Proceadings; 17; 
- presented a t  %e 17th Bnx.~zi Coafermce on Engineering in Medicine and 

29 & 108. 

Ziemnonicz, S.A.R., l lEologica l  Age ref lected i n  cerebral  circulation: - 
a regional rheocncephaographic stuall - presented a t  the 22nd Annual Xeeting 
of h e r .  Geriatrics SOC., Eew York, June 1965. 

Ziennowicz, S.A.R., I~Intravertebral  resorption i n  the treatment of communicating 
hydrocephalusI1 - a h t r a c t  i n  Secti o Neurochircrgiae, Congressus Chirurgicus, 
July 1965, Bratislava, Czschos1ova)Sia. f4.e authar mas unable t o  attend. 

Ziemnoxicz, SeA.2., rTR9eoencepklogrqhic stLzdy a f t e r  craniocerebral trauna: - 
diagnostic md prognostic evdiusT;ionll - presented a t  the 8 th  International 
Corgress of Xeurology, Vienna,, h s t r i a ,  Septeiaber 1965,Exceqta :.:e&. 9b;E51.72. 

Ziemnc~ca, S.A.R., abstract: r'Stzndard and regional rheoencephalograghic 
s tudies  i n  neurotrauaatologyl~ - 3 c e r p t a  Medica, Int .  Congress se r i e s  93; 
194, 1965 

Ziemoivicz, S.A.R., abstract: i%xperinenta3. and clinical. value of t ransient  
l oca l  ischemization af the brain (topischemia)lI - Excerpts Medica, International 
Congress series 93; 230, 1965. 
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Part ic ipat ion i n  DiscussL 7 ons: 

Tbis Investigator took par t  i n  the cjiscussions on basic and applied 
aspects of rheoencephalography at the 5 th  International. Congress of bg ia logy  
i n  Paris,  September 1964 ard a t  the Scandinavian Congress of Neurosurgery i n  
Oslo, Norway, September 1964. 
of Neurosurgery i n  Copenhagen, Demark i n  August 1965 and at the advanced 6.E.G. 
Course i n  Salzburg, Austria, in September 1965, 

Results : 

He participated i n  the discussions at  the Congress 

XASA grant NsG 388 permitixd t:?is investigator and h i s  collaborators t o  
i q r o v e  the  s t a b i l i t y  snd sens i t iv i ty  as w e l l  as adjustment for capacitance and . 
resis tance of the  rheographic ap2aratuses used i n  the i r  mork. ?hey devised an 
0rigim.l Flacenent and geometry of sczlp electrodes an3 improved skin contact, 
Confrontation and conparison with the equipaent, technique and r e su l t s  of Pslerican 
and foreign investigators indicate thzt our work, experimental and cl inical ,  i s  
superior and more advanced. 
tracings of in t racran ia l  cerebral  pulsa'zions and introduce a new l;schnique of 
monitoring circulatory changes i n  small segments of the brain. Tnis innovation, 
already mentioned i n  the i n i t i a l  g rv l t  application, was elaborated further,  
nost ly  before and after brain surgery on experimental a n i m a l s  and c l i n i c a l  cases. 
%e have coined the  term %-egionaltt rheoencephalograplqr (R.R.E. G. ) f o r  the method 
described i n  pzpers and publicatLonso 
p o s s i b i l i t i e s  of ear ly  disclosure of pathology i n  cere&& circulation. Initial 
standards for  equipment, application and in te rpre ta t ion  were prepared. 

C o nclusi o m  : 

;;ic were able t o  obtain be t te r  andmore r e l i ab le  

This method markedly increases the diagnostic 

Personal contacts and c?iscussioAns x i t h  Paerican and foreign sc ien t i s t s ,  
point t o  the f a c t  that  this Iavsst lgztor ts  ;;lark i n  rheoencephalograpb has 
coritributec! more t o  this par t icu lzr  f i e l d  tnan  the work of any other center or 
country. Cranial rheography or  rheosnceph.dogrq,hy is  studied i n  fewer centers 
than the rheograghic inpedance of the  ex';r&iias, heart, lungs and other organs. 
'Jork on cranial  rheogrzphy is imiizered by d i f f i cu l t i e s  i n  comparing resul ts .  
Tiicy are  due t o  widely differ ing equipment, mostly custon-built and unsuitable 
(e.g. t i z  U.S.A., soae centers i n  Axitria, I t a l y ,  J a p a ~  and Russia). The l a c k  of 
staridardization and pio2er technique add t o  the confusion, This s t a t e  of affairs 
fcas descrijed by this Investigator a t  the last internat ional  congresses of Neuro- 
logical  Surgery,  Neurology and 3.E.G. & Clinical. Neurophysiology i n  the summer of 
1965. 

especially i n  quantitation of bio$ysical  p z - a e k r s  obtained by continuous 
rhaoenccphalographic osc i l la t ion  i n  izpedance and conductivity. Tie u s u a l  
calibTation of 100 miliohms on 10 milizleters perni ts  t o  compare b i la te ra l ly ,  
sp-xietrical derivations i n  thz f olloxing sequence : hemispherical, frontal ,  t a p o r a l ,  
p r i c t d  and occipital. A modification of the exis t ing mathematical equations for 
2 cylindical conductor with uniform conductivity was necessary f o r  conparison of 
continuous pulsation i n  a l iviEg t i ssue  v o l u e  i n  a given a.c. field. --her work 
should a lso  be pursued on a.c. f i e l d  d is t r ibu t ion  ~ Y O R  two and four  sources i n  

Fmthsr research should be pursued i n  the direct ion of applied p&sics, 
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the l i v ing  brain and correlat ion sith other flow measureinent methods, 

According t o  infornation which r,lds Investigator obtained i n  June and 
September 1965, a t  present only *e BJssizns are applying our method and technique 
of regional rheoencephalograpQ. 
nore valuable tool than the previow h<?misphe+rical rheoencephalographic examination. 
It qpoars probable tha t  they 611 soon qp ly  this nethod i n  t he i r  space prograx, 
especially i n  view of discouraging resu l t s  ob-ned by means of E.E.C. monitming, 
1qart fron t h i s  informtion, received personally by this Investigator, i t  is 
xortlnwhiie t o  note the statement of Xos.Lalenb and Namenko i n  Werehral Ischeraiatt 
edit .  Sbonson & Ec Gavack, 1964, page 22: 
of blood supply t o  the cranial - cerebra cavi ty  the best of ex is t ing  mtlods  is 
electroplethysaography (SG) ( i n  American l i t e ra ture :  inrpedance p le  thysmograpby; 
i n  Austrian and Gernan l i te ra ture :  rheography) mhich is based on an analysis of 
variLation i n  the e l e c t r i c a l  conductivity of the 
expressed t o  t h i s  Investigator by txo prorYinent Aroerican authori t ies  i n  cerebral 
c i rculatory research, drs, S.S. &ty and L, Sokoloff, i n  discussing c l i m c a l  

&oposed research: 

Ihey ca%e t o  the conclusion tha t  it is a nuch 

.,bttFor the r eg i s t r s t i on  of t he  dynmics 

. 
Similar views wera 

ap?lication, 

This Investigator hopes that his txo nex prop3szils r ~ L l l  obtain early 
consideration. 
research and to maintain this country's lsad i n  rhwsncephalography. - 

NASA's support of t h i s  aork ~611 enable him t o  continus his 

Pro?osdL I - Wonitoring of c e r e b r a  circulatory response 
t o  various conditions:' - no: SC #21-017-(001) 

Proposal I1 - W"arning device i n  mxr i i to r ing  and telenetering 
of circulatory changss i n  the hman and animal 
braint1 - no: SC #21-017-(002) 


